Eating disorders (EDs) are defined as persistent behavioural problems related to food and weight control, which significantly damage the physical and mental health with dramatic effects on the oral cavity. We briefly describe the effect on oral health and the principles of dental management.
Introduction
Eating disorders (EDs) are classified as behavioural problems in food intake, and the main aim is body weight control. This condition is self-determined and not related to any known medical or psychiatric disease. All eating disorders bound to each other by several clinical features: the importance of body weight and body shape leading people affected to be obsessed by food checking and body checking. It is difficult to find out the true incidence of eating disorders due to the reluctance of the people affected to recognize it as a disease, thus avoiding consulting with a specialist, especially when early eating disorders are considered. There are numerous systemic manifestations caused by eating disorders; some are not pathognomonic, while others could lead the clinician to suspect the presence of a disease. Eating disorders are also characterized by intra-oral and extra-oral manifestations.
The most frequent intra-oral manifestations are dental erosion, trauma to the mucosa of the oral cavity and pharynx, dry mouth, a heightened risk of caries, periodontal problems, and lesions to the soft tissues secondary to the emesis, or effects induced indirectly by vomiting systemically [1] .
Global view of the matter
Eating disorders (EDs) are psychiatric disorders that cause disability and chronicity. Few data are available to estimate their prevalence and correlates in the community. Current diagnostic classifications recognize main eating disorders, anorexia nervosa (AN), bulimia nervosa (BN) and binge eating disorder (BED) with symptomatic variants recorded as a global ''not otherwise specified' class [2] . They have high prevalence in women [2, 3] and a comorbidity with other psychiatric disorders such as drug abuse, personality and mood disorders, anxiety. Systematic reviews [4] and recent studies [5] point out that women fall ill from AN and BN more than men in the ratio of 10:1. In addition, EDs are not only characterized by abnormal behaviours about food but also from deficits of emotional, cognitive and social factors that frequently lead to chronicity, relapse, reduced quality of life [6] [7] [8] [9] . Prevalence of anorexia nervosa has been reported around 0.3% in American and European studies [10, 11] . It affects roughly 3,000,000 people in Italy and is the second-leading cause of death among female adolescents after road accidents [12] . The rate of diffusion of anorexia nervosa is keeping fairly constant; as opposed to Bulimia, that is continuously increasing [13] [14] [15] [16] [17] . The prevalence of bulimia nervosa in the young female population has a rate of 1%. Uncontrolled feeding also better known as binge eating disorder (BED) reaches about 1% in the general population, both male and female. As for the severity of eating disorders, according to a meta-analysis [18] , anorexia nervosa was the mental disorder with the highest mortality rate; data from the National Centre for Epidemiology, Surveillance and Health Promotion, and several scientific studies [19] confirm that in the USA eating disorders still constitute the leading cause of death for mental illness. Yet, data are sparse, regarding binge disorder, with an estimated prevalence of around 3.3% among women and 0.8% among men in a large-scale population-based survey, conducted with telephone interviews in Austria [20, 21] , and, respectively, 3.5 and 2.0% in the USA National Comorbidity Replication study (NCS-R) [2, 6, 7] .
What are the factors that induce eating disorder?
Trouble about weight may be predictive: fear of gaining weight, dieting and negative body image. A high rate of eating disorders, mood disorders and certain anxiety disorders (panic disorder, generalized anxiety disorder and obsessive compulsive disorder) is found in family members of patients with EDs.
A high rate of families with substance abuse problems is present for BN. Studies also suggest a high rate of social phobia, generalized anxiety disorder, post-traumatic stress disorder [5] . A history of childhood obesity is a factor strongly associated with BN [22] . It is evident that youth depression and anxiety disorders play a significant role in influencing the onset or persistence of eating disorder symptoms; especially for depression [5] . Due to the complexity of these disorders, doctors recommend a multidimensional approach, which is the gold standard for the treatment of these patients. The best place for these treatments is the outpatient setting. Nevertheless, a number of patients (approximately 30%) do not respond to outpatient treatment, and needs more intensive care [23] . For this reason, a higher level of care is necessary.
All structures should be able to interact with each other in an organized service network of five levels: general practitioners and paediatricians, specialist outpatient services, hospital staff or not, different types of day care services, therapeutic-rehabilitative residential, emergency [24] . Eating disorders have a high social impact but a low cost/benefit ratio.
The onset of eating disorders is often dated in adolescence or pre-adolescence. In the total population, prevalence and incidence of food disease are rare. But if we consider childhood, prevalence and incidence increase about 10 times, and in fact population aged between 12 and 16 years is considered 'at risk' [25] . So monitoring is necessary not only for treatment of overt diseases, but also for early diagnosis and prevention [24] .
Eating disorders are also characterized by two complexity levels both mental and biological: we observe a frequent comorbidity with other psychiatric disorders such as anxiety, depression, obsessive-compulsive disorder, inevitable organic consequences (alterations of the cardiovascular system, bone, gastrointestinal, endocrine, gynaecological and neurological) determines from the beginning an integrated multi-professional approach. Finally, if the disease is an egosyntonic disorder (especially in case of AN), it is often difficult to start therapeutic alliance, forcing clinicians involved in care of a continuous redefinition and negotiation of therapeutic goals.
Evolution of the EDs is extremely variable
Normalization of weight, eating behaviour, absence of binge eating or compensatory behaviour is not sufficient to speak of healing. We must take into account other important aspects such as personality, family and extra-family relationships, emotional life, sexuality as well as the social and work integration [26] . The cure is possible in about 50% of cases. The other 50% have a difficult course with frequent relapses, chronic and a high risk of mortality [27] [28] [29] . Because of lack of awareness of the disease and a lack of motivation to treatment, only a small percentage of the people with anorexia and bulimia will appeal to deputies to the care services. This fact is due to a missed diagnosis general practitioners and paediatricians resulting in delayed treatment intervention and a worsening prognosis. The position of the Academy for Eating Disorders is that all eating disorders are mental illnesses and biologically determined and need the same level of treatment of other psychiatric disorders such as schizophrenia, bipolar disorder, major depression and obsessive-compulsive disorder. Despite this, eating disorders still receive little attention and insufficient treatment, compared to the high risk of complications and mortality [30] .
Oral manifestation
Oral manifestations are mainly caused by nutritional deficiencies and consequent metabolic impairment, and lack of attention to personal oral hygiene and care.
Common intra-oral manifestations include erosion of dental tissues, trauma to the mucosa of the oral cavity and pharynx, dry mouth, high risk of caries, periodontal problems, and wound to the soft tissues caused to the direct actions of emesis, or indirectly because of effects induced systemically by vomiting. The extra-oral manifestations are mainly related to the pathological behavioural practice and include dysfunction and swelling of the parotid glands, TMJ disorders and cheilitis.
Dental erosion
Self-induced vomiting resulted in an increased frequency of erosion on the upper palatal, lower posterior buccal and occlusal surfaces. Some cases show erosions, both palatal and vestibular, and it is current opinion that these erosions are determined by two factors: intrinsic (gastric) acid results in palatally eroded sites and extrinsic (dietary) acids lead to labial erosion. This is known as perimolysis [31] .
It may develop after frequent use of acidic sport drinks during physical activity, or from abnormal use of some caffeinated and/or carbonated drinks, to decrease the reflex hunger stimulus [32, 33] by increasing dilation of the stomach. Some patients will use vinegar and lemon juice (or slices of lemon) to eliminate/diminish the gustatory phase of the mechanism regulating hunger, which can also lead to erosion [34, 35] . Such erosion is characterized by a chemical rather than a bacterial dissolution and leads to uniform, polished and spoon-like surfaces, in contrast to abrasion, which is caused by mechanical wear [36] . Erosion can be accelerated by attrition [37, 38] .
Dental caries
Whether the caries experience of eating disordered individuals is greater than that of the normal population remains unclear. Qualitative rather than quantitative differences, such as the cariogenicity of the oral flora, may occur and be dependent upon vomiting parameters. Sweetened drinks, candies or sugared chewing gum are frequently used by ED patients not only for energy, but also to reduce the sense of hunger; caries risk is high because of the frequency and the large quantity of eaten sugars, even if oral hygiene is generally acceptable in anorexic patients. Dental lesions and their complications may cause oral symptoms ranging from dental sensitivity to episodes of oral pain.
Saliva
The practice of self-induced vomiting, misuse of diuretics and laxatives may cause body dehydration with a negative impact on the salivary flow. Additionally, it may also influence salivary gland function. The saliva synthesis process (a dynamic process) also affects the blood and interstitial fluid, the metabolic state of the glands, electrolytes and protein synthesis that can be changed. Therefore, abnormalities such as alkalosis, acidosis and other general disturbances may affect the quantity and quality of the saliva. Salivary functions of buffering and lubrication are important in eating disorders. The salivary flow increases dramatically prior to vomiting because the medullary centre that controls vomiting is connected to salivary nuclei. Saliva concentration of bicarbonate and viscosity may change in patients with ED. Bicarbonate reduction and increased salivary viscosity act as a co-factor in dental erosion. The concentrations of other components like potassium, chloride, calcium, urea nitrogen and albumin can be normal. Episodic benign parotid enlargement has been described in bulimics by several workers. The swelling of the major salivary glands, parotids in particular, is a frequent manifestation of EDs and sometimes may be the presenting sign [39] . It is because of sialadenosis: a non-inflammatory enlargement of the salivary glands caused by a peripheral autonomic neuropathy, which is responsible for disordered metabolism and secretion, resulting in acinar enlargement and functional impairment. Salivary gland inflammation can also produce variable size of calculi, which can occlude the salivary ducts and cause intense pain. The parotid gland tends to change the physiognomy of the face, giving a puffy look; this phenomenon is usually reversible in a few weeks with the abstention from compensatory practices (especially vomiting). Sialadenosis may also involve minor intraoral salivary glands [40] .
Periodontal disease
The evidence on periodontal status is conflicting.
Patients affected by ED may have poor oral hygiene, which may lead to gingival inflammation and potentially predisposition to periodontitis. Adequate oral care habits are impeded by binge eating and purging episodes. Nutritional deficiencies [41] , especially in vitamin C [42] , may also predispose one to gingivitis.
The deficiency of vitamin C causes defective collagen synthesis, which can be associated with generalized swollen gingiva, spontaneous bleeding, ulcerations, tooth mobility and increased periodontitis [43] .
Soft tissue lesions
Reduction in intake of vitamins and other nutrients, induce general metabolic alterations, iron deficiency anaemia, causing generalized mucosal atrophy. In particular, a deficiency of vitamins in the B group, especially B1, B6 and B12, has been classically associated with a decrease in epithelial cell turnover. Angular cheilitis, candidosis, glossitis and oral mucosal ulceration are effects of nutritional deficiencies. Generally, this is particularly evident on the tongue; here, in association with erythema, it produces the clinical picture of atrophic glossitis. Mucosal atrophy may also cause diffuse oral burning sensation, which can be more intense on the tongue (glossodynia). Dysgeusia (altered taste sensation) and xerostomia (dry mouth) can be independent and disconnected from oral signs being of psychogenic origin and expressing somatization of underlying disorders. Erythematous mucosal lesions, especially on the soft palate in purgingtype behaviour, may be related to the direct offending action of acid during vomiting (epithelial erosion), and sometimes to repetitive frictional trauma (palatal haematoma) caused by the object used to induce vomiting. Multiple nutritional deficiencies may also constitute a predisposing factor for oral opportunistic infections both directly [44] and through impairment of immunologic system function [45] .
Management
There are numerous systemic manifestations caused by eating disorders. Several of these induce the physician to suspect a disease like the 'sign of Russell' (lesions of the dorsum of the hands, arising from their repeated use to induce vomiting). As mentioned earlier, eating disorders are also characterized by intra-oral and extra-oral manifestations. The dentist may be the first person to become aware of the eating disorder by finding a pattern of teeth erosion due to the effects of chronic vomiting [46, 47] .
On the basis of the pattern of dental erosion, dentist should discuss his findings with the patient's parents and arrange for referral to a physician for evaluation and management of a possible eating disorder. In these cases, the dentist's goal is to improve the patient's oral hygiene.
It is the duty of the dentist to teach oral hygiene concepts such as brushing technique, flossing and using fluoride toothpaste or mouthwash. The patient is instructed to use a baking soda mouth rinse after vomiting. For dentinal sensitivity is indicated a desensitizing toothpastes and fluoride varnish. Anorexia nervosa may be more difficult to find out for dentist. Patients with anorexia nervosa who also are bulimic may be identified by dental signs of bulimia.
Timing of intervention for eroded teeth is controversial. Caries and periodontal disease should be managed as usual? Dentists should wait before restoring worn surfaces?
There is no definite contraindication to restoring eroded surfaces other than the continued acid dissolution of tooth substance from around the restoration if vomit continues. Pain relief, reduced dentine sensitivity and improved aesthetic will motivate the patient.
During therapy, tooth wear should be monitored with study casts and photographs. On the other hand, dentist and patient need to be aware that frequently complex restorations may fail due to illness. In the worse cases, full coverage may be required in an attempt to save teeth with conservative tooth preparation and ceramic crowns. Patients with bulimia should not have treatment planned for permanent restorative procedures until the illness is during the active phase. Once the patient is stable and wants to have the teeth with severe erosion restored, this can be done. Endodontic and prosthetic treatment must be used for teeth with little clinical crown remaining. Patients with anorexia nervosa should regain their lost weight and be stabilized before starting complex restorative or prosthodontic treatment. The dentist can make several recommendations to the anorexic and bulimic. Tooth brushing after vomiting is generally regarded as inadvisable because the softened, demineralized surface is more susceptible to toothbrush abrasion. The treatment plan will be dependent on several parameters and it would be a discretionary decision of the dentist.
Dental restoration must be done with materials that can resist to acid attacks allowing preservation of occlusal plane. Glass ionomer cements are not indicated. Even a space of less than 1 mm is amenable to restoration with composite bonded to dentine. Any eroded and sclerosed dentine should be over etched (20-30 s) in order to enhance opening of dentinal tubules and intra-tubular formation of resin tags. Adhesive dentistry has advantages over conventional forms of treatment in that it is reversible and the latest generation of dentine bonding agents are durable. Space requirements are still minimal when using these adhesive techniques.
Eating Disorders -A Paradigm of the Biopsychosocial Model of Illness
Conclusions
Patients whose teeth have been damaged as a consequence of an eating disorder are most likely to present first to a dentist who can assist in making the initial diagnosis and efficiently influence the progress of the medical and psychological management by providing support and dental care.
Oral manifestations of ED may appear in different stages along the disease progression. In fact, some oral manifestations may occur very early during disease onset (e.g. sialadenosis, palatal erythema, clinical unexplained oral symptoms); therefore, it can be very useful for an early diagnosis and prompt recovery. The dentist may be one of the few and the first clinicians contacted by the patient for incipient oral discomfort (i.e. dental sensitivity, oral pain and unusual oral sensations) [48] .
In order to strengthen communication, the visit should be conducted confidentially using appropriate language and terminology: dentists should avoid judgement and pressure, observe the patients' body language and remain calm, reassuring and supportive.
It is well known that patients with ED have low self-esteem and dislike of their body.
Mouth is one of the main factors in the relationships, teeth and eyes are one of the most attractive parts in a face to the viewer. Being less attractive leads to a decrease in self-esteem, triggering a vicious circle in those who already have problems with the body. Therefore, the oral cavity should be further considered in both diagnosis and follow-up.
'Furthermore, the treatment of these manifestations may be important to the overall prognosis by preventing or reducing damages, which can modify eating habits and function, patient's self-image [49] and consequently self-esteem'.
How to face the problem
These pathologies involve different areas and produce malnutrition acting on the central nervous system (CNS) and the various organic districts; disorders of the body image; cognitive style; emotional style; family and interpersonal dynamics. Lines of action will move in parallel with each other and will be oriented towards the recovery of the physiological body weight, through learning behaviours of functional food and a diet adequate to the different social situations; definition of a therapeutic plan, with a combination of psychological, medical and pharmacological therapies; increased awareness of the patient's family and relapse prevention through continuous treatment.
'The integrated multi-professional approach to the EDs requires a transformation of "knowledge" and "know how" in a "know-how together". For this reason, the integrated multiprofessional group is made up of different specialists working from the start in a shared project with common objectives and strategies tested by weekly team meetings and, when possible, by daily briefings. Intervention protocols should be subjected to continuous verification and monitoring, in liaison with similar experiences already. The staff also will have to be placed in a permanent training process, characterized by internal teams and external supervision. In
